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BNP was first isolated from porcine brain and later from porcine, rat and human hearts, predominantly from the ventricles (1) . The main trigger for BNP secretion is myocardial stretch from ventricular filling pressure and abnormal ventricular wall tension (2) . The blood levels of BNP show good correlation with accepted indices of ventricular systolic dysfunction, and also reflect pressure overload in left ventricular hypertrophy as in hypertension and hypertrophic cardiomyopathy (3, 4) . BNP released from storage granules in the myocardium binds to membrane receptors, and through increased production of cGMP, which acts as a second messenger, stimulates the nitric oxide system. Because of its vasodilator and natriuretic actions BNP serves as an excellent foil to counteract the effects of the renin-angiotensin-aldosterone and sympathetic systems that are activated in heart failure.
The most widely investigated use of BNP is in heart failure. Heart failure is a common condition with a prognosis worse than that of most cancers. Accurate and early diagnosis and treatment of heart failure improve mortality and morbidity. The clinical diagnosis of heart failure is usually reinforced by electrocardiography, chest radiography and echocardiography. These methods lack sensitivity and specificity, particularly in indentifying mild to moderate heart failure (5). Measurement of BNP is a highly sensitive and moderately specific method of diagnosing heart failure (6). It is superior to other neuroendocrine markers as an indicator of the severity of heart failure as judged by the usual indices of left ventricular dysfunction (7) . In addition, BNP estimation could help to predict cardiac events in patients with heart failure and other cardiovascular diseases such as acute coronary syndromes (8) . However, the assessment of BNP cannot reliably distinguish between systolic dysfunction and diastolic dysfunction.
The usefulness of measuring BNP in assisting in the diagnosis of patients with dyspnoea is by distinguishing a cardiac from a pulmonary cause (9) . Blood levels of BNP are clearly elevated in heart failure and help to distinguish it from respiratory conditions such as chronic obstructive airways disease where levels are normal.
Apart from aiding the diagnosis of ventricular dysfunction, BNP is an important prognostic marker. In community studies BNP appears to be a powerful predictor of death in middle-aged and elderly populations. In one study it was a better predictor of death than the level of left ventricular dysfunction in an unselected population (10). BNP's superior predictive value is that it may reflect a summation of risk factors that affect mortality such as renal impairment, age, and left ventricular hypertrophy and left ventricular dysfunction.
In acute myocardial infarction BNP has been shown in several studies to be a strong and independent predictor of survival (11, 12) . BNP appears to be a better marker than catecholamine and ANP in predicting outcome after acute myocardial infarction. Estimation of BNP helps to improve risk stratification and identify patients for closer follow up and aggressive intervention.
BNP levels are closely related to left ventricular remodelling, an important determinant of outcome after myocardial infarction (13) . The falling levels of BNP with improvement of heart failure indicates that BNP levels may be used to guide the treatment. A study from Glasgow suggests that titration of angiotensin converting enzyme inhibitor treatment using serial BNP measurements leads to a greater inhibition of the renin-angiotensin-aldosterone system and a significant fall in heart rate compared with empirical treatment (14) .
The results of a study that screened a Japanese population by measuring BNP has emphasised the versatility of this hormone in screening for cardiac abnormalities beyond the diagnosis of left ventricular dysfunction (15) . In subjects who were free of heart disease, over 95% showed plasma BNP concentrations of under 50 pg/ml. In those with some form of heart disease, about 90% had levels over 50 pg/ml. The plasma BNP test had a sensitivity of 100% for previous myocardial infarction, lone atrial fibrillation or flutter, hypertensive heart disease and valvular heart disease.
BNP measurement is unlikely to replace well established procedures to assess cardiac function but may allow the more judicious use of invasive, costly and time consuming investigations. The main value of measuring plasma BNP in those with suspected heart disease is that a normal value indicates a low risk of cardiac impairment. A clear case is emerging that measurement of BNP can be used to identify patients requiring cardiac investigations such as echocardiography leading to a more cost effective and efficient way of allocating scarce resources. However, more information is needed to identify the normal values for different populations and divergent patient groups.
Plasma BNP level may be useful marker of left ventricular hypertrophy in hypertension. It rises progressively with increasing severity of hypertension, particularly when ventricular hypertrophy is present. This presumably reflects increases in ventricular muscle mass associated with increased synthesis and secretion of BNP from ventricular tissue (16) . The elevated levels are not seen at the stage of compensatory left ventricular hypertrophy, but only when it is advanced and associated with fibrosis (17) .
Elevated levels have been identified in a number of other situations that have potential clinical use. Early identification of cardiotoxicity caused by drugs is one
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instance where it may have a role in monitoring therapy but this require further evaluation (18) .
The availability of simple rapid assays which are both accurate and reliable, and do not involve complex procedures for handling samples will change the future management of patients presenting with cardiovascular symptoms. One such assay of BNP suitable for bedside testing requires six drops of blood, and the results will be available in 15 minutes. This has been approved by the Food and Drug Administration of the USA for use in heart failure (19) . It is important to diagnose heart failure early, and the availability of new assays of BNP will contribute to accurate and speedy diagnosis. The elderly without heart failure have higher levels than younger people, and this should be taken into consideration when interpreting the result (20) . At present BNP testing is only recommended for use along the guidelines developed by the European Society of Cardiology Task Force but it will be included in the revised guidelines of other organisations (21) .
The favourable haemodynamic properties of BNP make it an attractive therapeutic agent in heart failure. Nesiritide, a recombinant human B-type natriuretic peptide, appears to be superior to intravenous nitroglycerine in improving short term haemodynamic function in decompensated heart failure (22) . Its widespread use will be limited until ways are found to extend its action by overcoming breakdown by endopeptidases.
Estimation of BNP offers an exciting non-invasive criterion for screening, diagnosis and risk stratification in serious cardiac disorders. If the initial robustness of this marker is confirmed in future studies in different populations, BNP seems all set to emerge as a powerful diagnostic tool in our day-to-day assessment of patients with cardiovascular disease. Its therapeutic potential is still in the early stages of development, and as its pathophysiological mechanisms get more clearly defined, BNP will certainly become much more than a mere marker.
